4 ], consists of two 4-methylbenzylammonium cations and one [ZnBr 4 ] 2À anion connected by N-HÁ Á ÁBr and C-HÁ Á ÁBr hydrogen bonds. The Zn II cation has a slightly distorted tetrahedral coordination environment. Nostacking interactions between the phenylene rings but C-HÁ Á Á interactions towards them are observed. The structure was refined as a two-component inversion twin.
The structure of the non-centrosymmetric organic-inorganic hybrid material, (C 8 H 12 N) 2 [ZnBr 4 ], consists of two 4-methylbenzylammonium cations and one [ZnBr 4 ] 2À anion connected by N-HÁ Á ÁBr and C-HÁ Á ÁBr hydrogen bonds. The Zn II cation has a slightly distorted tetrahedral coordination environment. Nostacking interactions between the phenylene rings but C-HÁ Á Á interactions towards them are observed. The structure was refined as a two-component inversion twin.
Structure description
Non-linear optical (NLO) materials play a vital role in the field of photonics as they generate coherent radiation at new frequencies that are not available with conventional laser sources. Organic crystals with non-linear optical properties frequently have poor mechanical and thermal properties due to the presence of weak van der Waals interactions and hydrogen bonds (Dolbecq et al., 2010) , whereas inorganic crystals possess good mechanical and thermal properties but have low NLO properties due to the presence of strong covalent or ionic interactions (Jiang & Fang, 1999) . Hence, attempts have been made by several groups to synthesize new organic-inorganic materials with NLO properties, combining the features of both organic and inorganic crystals. In this context we report here the synthesis and crystal structure of a new organic-inorganic hybrid compound, bis(4-methylbenzylammonium) tetrabromidozincate. This salt crystallizes in the non-centrosymmetric space group type Pna2 1 , and hence could be a potential candidate for second order non-linear optical properties.
The 113.82 (13) . The crystal structure consists of layers of 4-methylbenzylammonium cations sandwiched between tetrabromidozincate layers extending parallel to the ac plane, as shown in Fig. 2 . The cationic units are linked into a two-dimensional network by two weak C-HÁ Á Á interactions (Fig. 3 , Table 1 ). The crystal packing is assured by a complex hydrogen-bonding system, involving the positively charged ammonium groups and to a lesser extent the methylene groups of the cations as donors and the bromide ligands of the isolated tetrahedral [ZnBr 4 ] 2À units as acceptors (Table 1) , which reinforce the Coulombic interactions, as depicted in Fig. 2 . Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C1-C6 and C9-C14 benzene rings, respectively. 
Figure 1
A view of the asymmetric unit, showing the atom numbering and displacement ellipsoids drawn at the 30% probability level. Dashed lines indicate hydrogen-bonding interactions.
Synthesis and crystallization
Bis(4-methylbenzylammonium) tetrabromidozincate single crystals were obtained by the solution growth solvent evaporation method. A mixture of 4-methylbenzylamine (2 mmol, 2.73 ml), zinc bromide (1 mmol, 1.125 g) and HBr (2 mmol, 2.73 ml) in water (20 ml) was well stirred using a magnetic stirrer for 3 h and left to stand at room temperature. After 15 d, colourless single crystals of the title compound were harvested.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The refinement was finalized under consideration of inversion twinning. Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT2018 (Sheldrick, 2015a) , SHELXL2018 (Sheldrick, 2015b) , ORTEP-3 for Windows (Farrugia, 2012) , PLATON (Spek, 2009) , Mercury (Macrae et al., 2008) and publCIF (Westrip, 2010 Absolute structure: Refined as an inversion twin Absolute structure parameter: 0.18 (6)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
data-2
IUCrData (2018). 3, x180648
Refinement. Refined as a two-component inversion twin All H atoms were placed geometrically and refined using a riding-model approximation, with C-H distances of 0.93 (aromatic), 0.97 (methylene) or 0.96 Å (methyl), and N-H distances of 0.89 Å. The torsion angles of the methyl and ammonium H atoms were allowed to refine to best fit the experimental electron density map, and the U iso (H) values of the these groups were constrained to 1.5 times that of their carrier atom. For the other hydrogen atoms U iso was set to 1.2 times U eq of the carrier atom. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
−1 (3) C11-C12-C13-C14 −1 (4) C8-C4-C5-C6 174 (2) C15-C12-C13-C14 178 (3) C2-C1-C6-C5 0 (4) C10-C9-C14-C13 1 (4) C7-C1-C6-C5 180 (2) C16-C9-C14-C13 −177 (2) C4-C5-C6-C1 2 (3) C12-C13-C14-C9 0 (4) C3-C4-C8-N1 −76 (3) C14-C9-C16-N2 −124 (3) C5-C4-C8-N1 109 (2) C10-C9-C16-N2 59 (4)
Hydrogen-bond geometry (Å, º) Cg1 and Cg2 are the centroids of the C1-C6 and C9-C14 benzene rings, respectively. 
